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AMENDMENTS TO THE CLAIMS 

1. (Curreniy amended) to a power amplifier system in which a digital input 
transmission signal i. adaptively predistorted to compensate for non-linearities in an 
amplification process hised on a difference between a desired and an observed ampUfier ou^ut. 
a method of generating a . digital error signal that accurately represents said difference! 
comprising: 

adaptively processing the digital input transmission signal at least partially in 
response to the Jigital error signal to generate a first modified signal that complements 
non-linearities resulting from the amplification process; 

converting the first modified signal to analog form to produce an analog modified 
signal, which is, related to a signal that is amplified by the amplification process; 

down-converting a radio frequency (RF) signal that represents an actual output of 
the amplifier sysi;em to generate a feedback signal; 

processirifj the digital input transmission signal to provide the desired output 
signal and adaptively adjusting the processing to reduce a magnitude of [[the]] m analog 
error signal; 

convertinii the desired output signal to analog form to produce an analog delayed 
signal; . 

taking a difference between the feedback signal and the desired output signal to 
generate [[an]] flie analog error signal; 

scaling tlie analog error signal to produce a scaled error signal that substantially 
corresponds to a i ange of an analog-to-digital converter; and 

using the analog-to-digital converter to convert the scaled error signal to digital 
form to produce tlie digital error signal. 

2. (Original) The method as in Claim 1, v^rherein processing the digital input 
transmission signal to gonerite the desired signal further comprises phase rotating the desired 
signal relative to the input transmission signal. 
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3. (Original) The method as in Claim 1. wherein processing the digital input 
transmission signal to generate the desired signal further comprises amplitude scaling the desired 
signal relative to the in|iut transmission signal. 

4. (Origina: ) The method as in Claim 1, wherein processing the digital input 
transmission signal to generate the desired signal further comprises delaying the desired signal 
relative to the input transmission signal such that the desired signal is substantially time aligned 
with the feedback signs: . 

5. (Original » The method as in Claim 2, wherein adaptiveiy processing the digital 
input transmission signa I further comprises ampUtude scaling the input transmission signal. 

6. (Canceled) 

7. (Cancele.:!) 

8. (Cancele^l) 

9. (Canceled) 

10. . (Canceled) 

11. (Canceled) 

12. (Canceled) 
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13. (Currently amended) The mothod oj dofmod in Claim % A method of generatinp 
an error signal that can be used to red..... HktnrH». ^ ^dio fi^ ^ennv f^f) puthut siVn«1 nf «n 
RF trans mitter, the metl iod r omprisinp: 

recetvint: an RF sample of t he RF outp ut signal of the transmitter: 
down-coiivertinp the RF sample of the RF out p ut signal to ^ down-converted 

signal; 

receiving an input signal of the transmit t er, where the input sig nal is rfipital- 
delaying the input signal to produce a del a yed input sip t ial to approximately time 
alim an analog delayed input signal with t he down-eonverted signal, wherein delaying 
the input signal tiirlfaer comprises adaptively adjusting the delay in response to the error 
signal to further reduce the amplitude of the modified down-converted signal; 

convertui^, fiiom digital to analog, the del a yed input .sip n al to the analop 
input si pna|; 

combining the down-converted signal w ith the analog delayed input signal to 
produce ^ modi1 - ed down-converted signal such t hat an amph'tude of the modified down- 
converted $ignal is reduced relative to an amphtud e of the down-converted signal: and 

converting the modified down-conve r ted signal, from analog to digital, to p rndiir-e 
the error signal . 
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14. (Cuirenty amended) Tho method gg dofinod in Claim 9, farther comprioing A 
method of generating a j i errp y signal th at c an be used to rftrince distortion in a radio fieg uenry 
(RF) output signal of an R F transmitter, the method comp rising: 

receivi n;5 an RF sample of the RF output sip nal offic e transmitter: 
down-converting the RF sample of the R F output gipnal to a down-converted 

signal: 

receiving an input signa l of the transmitter, where t he input sipnal is digital; 

delaYing.riie mput signal to produce a delayed input signal to approximately time 
align an analog c elaved inp ut signal with the down-converted sig nal: 

conYgrting, from digital to analog, t he delayed input signal to the analog delay ed 
input signal: 

combiniiji^ the dovm-converted sign al with the analog delayed mnut sig nal to 
produce a modif ed down-converted signal su ch that an amplitude of the modified down- 
converted signal is reduced relative to an amplitude of the down-converted sig nal: 

converting the modified down-conv erted signal, from analog to digital, to produce 
the error sig nal^ find 

phase rotiting the delayed input signal relative to the input signal to farther reduce 
the amplitude of the modified down-converted signal. 

15. (Origina];i The method as defined in Claim 14, fiarther comprising adaptively 
phase rotating the delay<:d input signal relative to the input signal in response to the error signal 
to fijrther reduce the amplitude of the modified down-converted signal. 
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16. (Currenlly amended) ITio method go dofinod in Claim 9, further comprioing A 
method of Rengrating a j i errpr signal that can be used to r^ u ce distortinn ig a radio freq uency 
(BF) output signal of a» RF transmitter, the mefhnd comp rising- 

receivina an RF samnle of the RF outp ut sipnal of thP transmitter: 
down-converting the RF samole of the. R F output signal to a down-converted 

signal; 

rece iving an input siroal of the transmitter, where the input signal is digital- 
delayipg the input signal to produce a delayed input signal to aonroximatelv time 

align an analop c^}aye<i input signal with the down-converte^ aip nal; 

converting, from digital to analog, the delaved input signal to the analnp HBiayArf 

input signal; 

combining the down-converted signal with the analog delaved input sip nal to 
produce a modified down-co nverted signal such that an amplitude of the modified down- 
converted signal is reduced relative to an amplitude of the down-converted sip nal; 

converting the modifi ed down-converted signal, fipom analog to digital, to pixiduce 
the error signal: a nd 

scaling tlie delayed input signal relative to the down-converted signal such that the 
amplitude of the modified down-converted signal is flirther reduced. 

17. (Original) The method as defined in Claim 16, flirther comprising adaptively 
scaling the delayed input signal relative to the down-converted signal in response to the error 
signal such that the amplitude of the modified down-converted signal is further reduced. 
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18. (Currency amended) The method gg dofinod in Claim 9. further compriaiDg ^ 
method of generatinp mi _ error signal that ca n hp used to rednr,^' distortion in a mdio freq uency 
(BF) output signal of an RF transmitter, the method comp rising! 

receivins an RF samnle of the RF output '^'f!""' ^f*^" nansmitter: 
down-converting the RF sample of the R F output signal to a dnwn^nnve^^A 

signal: 

receivinti an input signal of the t ra nsmitter, where the input signal is dip ital - 

delaying the input signal to produce a delayed input signal to a pproximately time 

ahgn an analog ■: elaved innut signal with the down-converted signal: 

copYSltiilg, from digital to analog, the delayed input signal to the analof^ li^Uy^A 
input sip tifti; 

combining the down-converted signa l with the analog delayed input sip nal tn 
prodwe a modif ed down-converted signal suc h that an amplitude of the modified down- 
converted signal is reduced r elative to an amplitude nf the down-converted sig nal-, 

converting the modified down-converted sipnnl. frn m analog to digital, to p roduce 
the error signal: and 

adaptive!;.' scaling an amplitude of the modified down-converted signal in 
response to the error signal to conform the amplitude of the modified down-converted 
signal to an input range of an analog-to-digital converter. 

19. (Canceled) 

20. (Canceled) 

21. (Canceled) 
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22, (Currently amended) The mothod as dofinod in Claim 20, furth e r oomprising A 
method of responsiycly filte ring a first c ompon ent fram a first signal to eflRcientlv utilize an 
input ranse of an analor-to^digital converter used to detec t and meaimre a second comp onent nf 
the first signal> the metliod comprising: 
receiving the first signal: 

receiving a second signal, where the second signal is related to the first 
component of the first signal: 

delayinR uhe second signal to align the second signal with the first component of 
the first signal: 

sub^ctiiig the delayed second sipnal fix>m the first signal to generate an error 

signal: 

applying the error sig nal to the analog-to-digital converter: and ' 
adjusting a relative amplitude of the second signal versus the first signal to 
decrease an amplitude of the error signal. 
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23. (CurrenUy amended) Tho mothod qd dofincd iii Claim 20, furthor compricine A 
methpd of responsively filtering a fust coniTOnent fmm f ^ rst signal to efficiently utilize an 
input rapge of an analor-to-digital converter used tn dftt^ t and m^^^ur^^ a second comp onent nf 
the first signal, the meth od eompriging- 

receivint> the first si pia!; 

receiving a second signal, where t he second signal is related to the first 
component of th« > first gfpnal; 

delayinR che second signal to align the s econd signal with the first component of 
. the first sij gnal; 

subtracting the delayed second signa l fi-om the first signal to generate an erroT 

signal: 

applying the error sign al to the analog-to>di p tal conycrter: and 
adjusting a phase of the second signal versus the first signal to decrease an 
amplitude of the error signal. 

24. (Canceled) 

25. (Canceled) 

26. (Canceled) 
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27. (Currently amended) Tho RF tmnsmittor oo dcfmod in Cloim -^ A radio 
ftequencv (RF) transmihe r with adaptive predistortion comprissinp : 

a predistortion circuit that nredistorts a n input sip nal to a predistoited input sitmal 
in response to maintained coeflncients in a predis tortion kernel, where the nredistortion is 
substantially complementary tn an intrinsic distortion in an RF power amp lif^Rr; 

an RF i p-converter. which pr o duces a modulated a carrier waye from the 
predistorted input si^ al; 

flie RF power ampli fier, which amplifies the modulated carrier waye: 

a coupler, which proyides an RF sa mple of the amplified modulated carrier 

an RF dovvn-conyerter. which convert s the RF sample of the amplified modulated 

carrier waye to a down-conyerted signal: 

i^gitaLfilter adapted to delay the inp ut sienal to produce a delayed input sip nal; 
i_agilaL-::o-analog converter that con verts the delayed input signal to an analop 

delayed input sipiial: 

a summing node adapted to combine the analog delayed input si p;nfll with ihp 
down-conyerted signal to generate a sum med output such that the analog delayed inp nt 
signal and the dtnyn-converted signal at least nartiaUv destructiyelv interfere; 

an analo>>-to-digital converter tha t converts the snmmPiH output to a dip ital 
summed output: a nd 

an adapti\ e control processing and compensation estimator circuit that monitors 
the digital summ ad output and provides updates to the predistortion circuit such that the 
predistortion pf ( he input si g nal remains substantially complementary to the intrinsic 
distortion of th.; RF power amplifier, wherein the adaptive control processing and 
compensation esiimator circuit fijrther updates the digital filter at least partially in 
response to the digital summed output, where the updates vary the delay of the digital 
filter to increase tlie destructive interference at the summing node. 
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28. (Currently amended) The RF tranomittor ac dofinod in Claim 26, A radip 
frequency (RF) transmitt er with adantjye predistnrHon comp rising' 

ajZie^tj^rtion circuit that predistorts an input si f>n al to a predistorted incut sip wl 
in response to maintained coefficients in a nrertist p rtion kernel, where the nredistortinn is 
substantially complementary to an intrinsic distortion in an RF power amp lifier-, 

an RF iip-conyerter. which p r oduces a modulated a carrier wave from the 
predistorted input sif ^al; 

the RF power amplifier, which a mplifies the modulated earner wave: 
a coupler, which provide s an RF sample of the amplijSed modulated cairier: 
an RF down-converter, which conver ts the RF sample of the amplified modulafeH 
carrier wave to a down-converted sif yal; 

aJiatal filter adapted to delay the i nput signal to produce a delayed input sip nal; 
a digital- o-analog converter that conver t s the delayed input signal to an analnp 
delayed input sig nal: 

a summing node adap ted to combine the analog delayed innut sig nal with the 
down-converted signal to generate a sum med output such that the analog dfelaved input 
signal and the down-converted signal at least narriallv destructively interfere, wherein the 
digital filter further phase rotates and amplitude scales the delayed input signal to increase 
the destructive interference at the summing node^ 

an analoiMo-digi tal converter that converts the s ummed o utput to a digital 
summed output: .-md 

^Ladacti-. e control processing an d compensation estimator circuit that monitors 
the digital summ i id output and provides undates to the piedistnrtion circuit such that the 
predistortion of the input sip nal remains substantially complementary to the intrinsic 
distortion of the ILF power amplifier . 

29. (Original) The RF transmitter as defined in Claim 28, wherein the adaptive 
control processing and compensation estimator circuit responds to the digital summed output to 
fiirther update the digits ! filter to vary the delay, to vary the phase rotation, and to vary the 
amplitude scaling of th-; delayed input signal to increase the destructive interference at the 
summing node. 
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30. (Previouiily Presented) A circuit that generates an error signal that can be used by 
pre-distortion circuit lo reduce a distortion in a radio fiequency (RF) output signal of an RF 



a digital filter adapted to delay and phase rotate an . input signal of the RF 
transmitter alonj; a side path, where the delay is configurable to approximately coincide 
with a first dela:- in time of a forward transmitting path and a return path with a second 
delay in time of 1 he side path; 

a first ccnversion circuit adapted to convert an output of the digital filter to a 
delayed version of the input signal, where the delayed version of the mput signal is 



an RF do wn-converter adapted to convert an RF sample of the RF output signal to 
a down-converte':l signal; 

a differencing circuit adapted to combine the ou^ut of the conversion circuit with 
the down-converted signal to produce a difference signal such that a main signal 
pomponent of tht: down-converted signal is reduced in the difference signal by subtraction 
of the delayed vet-sion of the input signal from the down-converted signal; and 

a second conversion circuit adapted to convert the difference signal to a digital 

form. • 

31. (Original: The circuit that is defmed in Claim 30, wherein the differencing circuit 
is a summing circuit, and where a main signal component of the delayed version of the input 
signal is substantially out of phase ^^^th respect to the main signal component of the down- 
converted signal. 

32. (Canceled) 



transmitter, the circuit comprising: 



analog; 
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